The Gin recombinase of phage Mu can catalyse site-specific recombination in plant protoplasts.
A mutant Gin recombinase of the phage Mu DNA inversion system was successfully expressed in Arabidopsis thaliana and tobacco protoplasts. Site-specific recombination was monitored both physically and biologically with the help of a recombination assay system in which expression of a beta-glucuronidase (gus) gene requires Gin-mediated recombination. We demonstrate that the wild-type Gin protein is not able to promote recombination in plant protoplasts, presumably because plant cells do not contain a protein that can substitute for the Escherichia coli FIS protein needed for full activity of wild-type Gin in E. coli. A FIS-independent Gin mutant protein on the other hand was efficient in promoting recombination on recombination substrates introduced transiently and on substrates stably integrated into the plant genome. We discuss the various advantages this system can provide for genetic manipulation of plant cells.